Effects of theophylline on hemodynamics and tissue oxygenation in patients with cirrhosis.
Since adenosine may play a role in the hyperdynamic circulation of cirrhosis, we examined the effects of theophylline (an adenosine receptor antagonist) on systemic and splanchnic hemodynamics, tissue oxygenation and sympathoadrenal activity in patients with cirrhosis and liver failure. Theophylline (aminophylline) was administered intravenously for 30 min. Six patients received a dose of 3 mg/kg and eight others a dose of 6 mg/kg. The low dose caused plasma theophylline concentrations of 7.4 +/- 1.8 mg/ml (mean +/- S.E.), and induced a significant increase in heart rate from 84 +/- 5 to 93 +/- 8 beats/min. This dosage did not significantly change other hemodynamic values, oxygen (O2) consumption, or sympathoadrenal activity. The high dose elicited plasma theophylline concentrations of 15.8 +/- 4.0 mg/ml. This dose significantly increased heart rate from 78 +/- 5 to 87 +/- 7 beats/min and significantly decreased right atrial pressure from 2.5 +/- 1.0 to 1.4 +/- 0.8 mmHg, stroke volume from 52 +/- 3 to 47 +/- 5 ml.beat-1.m-2 and systolic arterial pressure from 140 +/- 5 to 129 +/- 6 mmHg. In contrast, O2 consumption, sympathoadrenal activity, and all other hemodynamic values (including azygos blood flow) were not significantly modified. As a result, we conclude that, in patients with cirrhosis, theophylline may cause decreased stroke volume which lowers systolic arterial pressure. In our patients theophylline also had a positive chronotropic effect but no vasoconstrictor effect on systemic and splanchnic circulation. Finally, theophylline did not improve tissue oxygenation in patients with cirrhosis.